Abstract: 



Source: JP9071404A2 

PROBLEM TO BE SOLVED: To obtain hydrogen peroxide purified in high purity by 
bringing hydrogen peroxide into contact with ozone. SOLUTION: Hydrogen peroxide is 
brought into contact with ozone to purify hydrogen peroxide. A method for introducing 
highly concentrated high-purity ozone into hydrogen peroxide and stirring is preferable 
as the method for bringing hydrogen peroxide into contact with ozone. More preferably 
hydrogen peroxide is brought into contact with an ozone gas by strong stirring. A 
method for using a highly concentrated aqueous solution of ozone dissolved in 
extrapure water for diluting an aqueous solution of hydrogen peroxide is preferable. 
Since ozone dissolved in hydrogen peroxide by these operations is naturally 
decomposed, it will not exert a bad influence on facilities, etc., in the following 
treatments. Purification after bringing ozone into contact with hydrogen peroxide is 
effectively carried out especially by distillation method, an ion exchange resin, a 
chelate resin, an adsorption resin, a reverse osmosis membrane or an ultrafiltration 
membrane. High-purity hydrogen peroxide can be obtained by using the combination 
of the these purification methods. 



Claims of JP9071404: 

Machine_translation_Claims: 

Claim 1 The purification method of the hydrogen peroxide characterized by contacting a 
hydrogen peroxide in ozone. 

Claim 2 The purification method of the hydrogen peroxide according to claim 1 characterized 
by distilling as after treatment. 

Claim 3 The purification method of the hydrogen peroxide according to claim 1 characterized 
by making any one or more of ion exchange resin, adsorption resin, chelating resin, a 
reverse osmotic membrane, and the ultrafiltration membrane contact as after treatment. 



Description of JP9071404: 

Machine_translation Detailed Description of the Invention: 
0001 

Industrial Application This invention relates to the purification method of the hydrogen 
peroxide from which the impurity contained in hydrogen-peroxide liquid is removed. The 
hydrogen peroxide refined by the high grade using this invention is used especially suitable 
for washing of semi-conductor substrates, such as a silicon wafer. 



0002 



Description of the Prior Art Generally, a hydrogen peroxide performs removal of organic and 
an inorganic impurity with distillation, ion exchange resin, etc., and purification is performed. 
Generally organic impurities are removed by distillation or adsorption resin, and inorganic 
impurities (metal etc.) are removed by ion exchange resin. Moreover, the hydrogen peroxide 
of a high grade is further obtained by dipping in adsorption resin, ion exchange resin, etc. a 
hydrogen peroxide with the low impurity content obtained by distillation. Thus, the refined 
hydrogen peroxide of a high grade is widely used as a basic or acid hydrogen peroxide in 
washing of a silicon wafer etc., and whenever still higher purification is being required in 
connection with the densification of the latest integrated circuit. 

0003 

Problem(s) to be Solved by the Invention However, it is more difficult to manufacture the 
hydrogen peroxide of a high grade rather than a demand will be expected with the present 
purification technique from now on, for example, about organic impurities, the removal is 
very difficult for it. Although it now is not still clear about the effect of when these impurities 
remain to a silicon wafer , the purification technique more than before which removes these 
impurities with high integration of a semi-conductor is demanded. 

0004 

Means for Solving the Problem As a result of inquiring wholeheartedly that the above- 
mentioned problem should be solved, this invention persons find out that it is very effective 
in a hydrogen peroxide to contact ozone, and came to complete this invention. That is, since 
oxidative degradation of the organic impurities in hydrogen-peroxide liquid is carried out, 
they serve as carbon dioxide gas and are emitted into air by contacting ozone to a hydrogen 
peroxide, it becomes removable the organic impurities in a hydrogen peroxide . Although 
there is especially no limit in a hydrogen peroxide about the approach of contacting ozone, it 
is desirable to blow the ozone gas of high concentration and a high grade, and to perform 
stirring etc. Although there is especially no limit about stirring here, efficient contact in the 
ozone gas by strong stirring is more desirable. Moreover, the method of using for dilution of 
hydrogen peroxide solution the high-concentration ozone water dissolved in ultrapure water 
etc. is also desirable. The ozone which dissolved into the hydrogen peroxide by these 
actuation does not have a bad influence on a facility etc. by subsequent processing, in order 
to decompose automatically. 

0005 Especially a limit may not be in the hydrogen peroxide solution to which ozone is 
contacted, and the hydrogen peroxide of the culmination of purification is sufficient, and a 
hydrogen peroxide with the high high impurity concentration made in manufacture is 
sufficient. Moreover, although there is especially no limit in the concentration of the 
hydrogen peroxide at this time, 1 - 70 % of the weight is preferably good. Moreover, the 
impurity which was not able to be removed by purification by distillation or ion exchange 
resin becomes removable more efficiently by purification of subsequent distillation, ion 
exchange resin, etc. by processing by ozone conventionally. For example, first, by oxidation 
by ozone, the organic impurities which were not usually able to be removed by distillation 
are emitted into air as carbon dioxide gas, and decrease in number. At this time, oxidation 
by ozone is inadequate, and the organic impurities which were not disassembled to carbon 
dioxide gas exist in a hydrogen peroxide as low-molecular fatty acids, such as formic acid 
and an acetic acid. These low-molecular fatty acids become possible removing easily by 
purification by distillation or ion exchange resin after that . 



0006 Although what is necessary is just the purification method which especially a limit does 
not have about the purification after contacting this ozone to a hydrogen peroxide, and 
removes the impurity in a hydrogen peroxide, purification by distillation, ion exchange resin, 
chelating resin, adsorption resin, the reverse osmotic membrane, and ultrafiltration 
membrane is especially effective. Moreover, these purification methods can obtain a high 
grade hydrogen peroxide by combining and using it. For example, the hydrogen peroxide to 
which ozone was contacted can be first refined by distillation, and dipping by the column 
method can be performed in the sequence of adsorption resin, an anion exchange resin, 
cation exchange resin, and a reverse osmotic membrane, or it can become, and the 
hydrogen peroxide of a high grade can be obtained. If it is this way of combining, and a 
method of obtaining the hydrogen peroxide of a high grade more about the number of 
combination, there will be especially no limit. 

0007 

Example 

lOmin stirring was performed blowing the ozone gas of 200 mg/l into 800ml of 31% of the 
weight of hydrogen peroxides which contain 50 ppm as example 1 organic impurities (TOC) 
by 0.8 l/min. It was 29 ppm when the organic high impurity concentration after processing 
was measured. 

0008 lOmin stirring was performed blowing the ozone gas of 200 mg/l into 800ml of 31% of 
the weight of hydrogen peroxides which contain 50 ppm as example 2 organic impurities 
(TOC) by 0.8 l/min. When distillation purification of the obtained hydrogen peroxide was 
carried out, the organic impurities in a purification hydrogen peroxide were 19 ppm. 

0009 lOmin stirring was performed blowing the ozone gas of 200 mg/l into 800ml of 31% of 
the weight of hydrogen peroxides which contain 50 ppm as example 3 organic impurities 
(TOC) by 0.8 l/min. It dipped in the column made from Teflon with a bore of 15mm , and a 
die length of 30cm filled up with Amberlite IR-120B(H mold, ORGANO CORP. make)20ml 
which is cation exchange resin about the obtained hydrogen peroxide space-velocity 
SV10hr-l. Subsequently, it dipped and refined space-velocity SV10hr-l in the column made 
from Teflon with a bore of 15mm , and a die length of 30cm filled up with Amberlite IRA-400 
(GCC acid type, ORGANO CORP. make) 20ml which is an anion exchange resin. The organic 
impurities in the obtained purification hydrogen peroxide were 16 ppm. 

0010 It is distillation purification ****** in 800ml of 31% of the weight of hydrogen 
peroxides which contain 50 ppm as example of comparison 1 organic impurities (TOC). The 
organic impurities in the obtained hydrogen peroxide were 44 ppm. 

0011 

Effect of the Invention According to this invention, an impurity can be removed at high 
effectiveness and adsorption resin, ion exchange resin, etc. can remove organic impurities 
with low purification effectiveness efficiently especially. The hydrogen peroxide of the high 
grade obtained by this invention can be used suitable for washing of a silicon wafer. 
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